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A Thermometrical Fournal of the temperature of the atmofe
phere and fea, on a paffage from Oporto to Philadelphia,
in the fhip Apollo, by Capt. William Billings, continued.

Places in at Noon. [Temp. of|
1791 | Time. Nores.
Dates, Lat. N, |Long, W- Air.lWat
Sept. 2 | Noon. 40 57 | 55 26 70| 72
3 {Midnight 71
Noon. | 4056 | 5751 | 70| 73
4 | Noon. 3910 5918 | 74| 74
s | Noon. 49 17 61 11 74 | 76
6 |Midnight 77 |This rife indicates, the gulph ftream. .
Noon. 40 06 | 63 20 74 | 78
7 1 Noon. 40 36 | 66 o3 75
8 | Noon. 4001 | 6723 73177
9 jioP. M. 71 | 73 |This fall indicates the weftern fide of
Midnight 72 | the gulph ftream.
4A. M. 71
Noon. 39 29 91 17 73
30 | Noon. 3919 | 7208 | 73173
11 | Noon. 39 04 72 33 74 175
12 | Noon. 38 54 73 21 74 | 74
¥3 | Noon. | 38 53| 7231 | 74 75
34 | Noon. 39 24 73 3I 75173
15]6P.M 74 { 69
8A. M. 68 !Sounded in 25 fathoms..
Ne. XXIV.
Firft Memoir of Obfervations on the Plants denominated
Cryptogamick,
Nufquam natura major quam in minimis.
Prin.
Read Feb: LTHOUGH the procefs of nature in the

17, 179% formation and reproduétion of all organifed

bodies is evidently uniform, yet there are philofophers
and naturalifts who fcruple ta admit this general principle
in all inftances, and think it flill liable to fome exceptions,

More



£, The calyx (perichmetium} of only-one piece, at the bottom of the
tube.
4. The fame of many pieces, or folioles.

3. The flower of the Fontinalis, furrounded by the calycine folioles.

4. The cawl (calyptra) of the Bryum extinclorium of Linnzus.

§. Another fpecies of cawl which is more common.

6. The hairy cawl of the Polytrichum.

9. The complete flower of the Hypnum.

8. The fame in the Mnium Polytricboides (Linn.), the cawl of which
is hairy.

9. A very fmall tubular corolla, the opercule of which is obtufe.
Sphagnum.

J0. A corolla, of which the opercule is conic. Hypnum, Bryum, t'c.

I1. A corolla, of which the opercule is pointed. Bryum, Mnium.

13. A corolla, the opercule of which is in the form of a chapiter,
flattened at the bafe. Polytriclum.

23. A corolla the opercule of which is in the form of a chapiter,
rounded at the bafe. Bryum.

14. The corolla, flalk, leaves and root of the Phafiunm.

35. The corolla of the Polytrichum communs, opened afterits explofion,

A A thread fhut vp in the tube,
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B. The tube openeds .

C. The calyx.

D. The flower opened.

E. The capfule torn off, after maturity.
F. The apophyfis.

16. The corolla of the Hypnum wvelutinum (Linn.) opened after the
efcape of the pollen.

A. The pollen, or fecundating powder.

B. The capfule, furrounded with the fecundating powder,

C. The calyx..

17. The corolla of the Hypnum at the moment of fecundation,
A. The interior cills,
B. The exterior cills.

18. Anhorizontal portion of the urne, feen with the microfcope,
A. The epidermis.

B. The fecundating powder,

C. The capfule and feeds.
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More than nineteen twentieths of the animals and vege~
tables which are known to us are regenerated by means of
certain eflential parts, inherent in their organick conflitu-~
ticn. ‘Thele parts or organs of generation arc fo apparent,
and fo eafy of demonftration, that no plaufible fyftem can
be founded on the contrary hypothefis. This is not the
cafe with thofe individuals the organization of which is
more {imple, and of which the fexual parts efpecially are
fo extremely minute, and {o concealed from the eye, that
they have hitherto efcaped the obfervation of philofophers.
Hence have {prung thofe more or lefs ingenious, but al-
ways erroneous, {yftems, which, at the fame time that
they do credit to the genius of their authors, are clearly
repugnant to reafon.  Hence, thofe numerous differrati-
ons filled with captious reafonings, and in fome refpeéts
not without depth of refearch, but in dire& oppofition to
the eternal laws of nature. Hence, again, the endea-
vours of fome f{yftematical men, to defiroy that principle
fo generally recognized, and which fo many fats concur
to demoanfirate, omne vivum ex ovo.

Notwithftanding the very great probability of the rege-
neration of all animals by the conjun&ion of two indivi-
duals of different fexes, as in quadrupeds, in birds, and in
infeQs; or by the afperfion of the feminal liquor of the
male on the fpawn ejeted by the female as in the fithes;
notwithftanding it is proved to demonfiration, that the
feed of vegetables are fecundated by the pollen of the an-
therz; notwithftanding the conviction of thefe and many
other fa&ts, equally well known and afcertained, ftill fome
philofophers refufe to extend this principle to the whole
of the animal and vegetable creation. The fimplicity and
minutenels of the organs of worms, and efpecially of the
polypi, and the fingular faculty which fome obfervers have
attributed to the latter of regenerating themfelves by the

Cc 2 feCtion
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fe&tion of their parts, have induced fome naturalifts to be-
lieve, that thefe little animals were not fubje& to the gene-
ral law by which all the others are governed. Thence,
they concluded that the principle of regeneration by means
of the fexual organs was not exclufively neceflary for the
multiplication and reprodution of every individuak

This {yftem, however oppofed to what comes under our
daily obfervation, has, neverthelefs, found, and ftill con-
tinues to find, many warm fupporters, and has been much
firengthened by the analogy which has been difcovered
between the mofles and the muthrooms, the fexual organs
of which were not determined till I made my obfervations
on the fubje&, fo that thefe plants were thought to be to
the vegetable, what worms § and polypi are to the animal,
world.

I fhall not, in this place, undertake to refute this opi-
nion with regard to the polypi, which do not come with-
in the limits of thefe obfervations, but until more accurate
experiments fhall have brought us to the certain difcovery
of the manner by which thefe Jittle animals are reproduced,
I fhall remain fatisfied with the obfervation of Bernard de
Juffieu on the polypus, and fhall reje&t every fyfiem which
tends to favour an opinion, that nature, who in all other
things, and in thofe which are moft within the reach of
our obfervation, ever alts by conftant and by uniform
laws, could have become fo different from herfelf and have
adopted partial rules in favour of a very fmall number of
individuals. Here I fhall confine myfelf to fome of thofe
plants denominated Cryptogamick, which I have obferved
with great care and attention, and which (as I fhall endea-

vour

} 1 might have difpenfed with mentioning the Polypi in particular, as they are compre--
hended under the general appellation of worms; but I thought it beft to make fpecial menti~
on of them, asof all animals they are thofe of which the moft fabulous accounts have been:
given, and which have afforded the greateft {cope tothe wild ideas of fanciful imaginations..
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vour to demonftrate) are provided with the fame organs of
reproduction which we obferve in other vegetables.*

It has never yet been controverted, at leaft as to the mof-
fes, that thefe individuals are effentially a part of the vege-
table kingdom. They all have very difliné and obvious
organs, which are eafily diftinguifhable from the roots,
the leaves, and the branches, and which, by analogy,
muft be confidered as blofloms, containing fuch parts as
are neceflary to the reproduction of every individual.t

The oppofers of the {yftem of fexual regeneration, have
confidered thefe organized parts as an ufelefs fupervegation;
s for,” fays a zezlot of this feét, “there are mofles whichare
deflitute of thofe parts which the fexualifts call fruificati-
oni.” On the contrary, the friends of the fexual fyftem.
are all agreed in confidering thefe parts as the real organs
of reproducion, although they differ as to the nature and
ufe of thofe parts. Some are of opinion, that the urn§
(Fig. 3. 7. 14.) is the male part, and that the ftars which
appear at the extremities of the branches, as in the Poly-
tricum and feveral {pecies of the genius Mnium, are the
female-organs 9. Others, with more reafon, fuppofe that
the urn contains both fexes. According to thefe natura-

lifts,

* 1 have not only fubmitted thefe obfervations to the Academy of Sciences of Paris, in the
years 1782, 1783, 1784, and 1785, but I have fhewn them the objecs themfelves in detail,
efpecially to Meflrs. Adanfon, de Juffieu, and de la Marck. I have repeated before the
Academy feveral of my experiments; I have demonftrated to them the exiftence of the Cap-
fule within the Urn of the Mofles, the irritability of the Cilia and their fpontaneous convul-
five motions immediately after the falling of the Opercule, which is the moment of fecunda-
tion. I have fhewn them the irritability of feveral Mufhrooms when they emit their feeds,
and efpecially in the Peziza, the Nefloc, &c. the Capfule which is formed at the extremity
of the point of a non defcript fpecies of Hydnum; and laftly, 1 have fhewn the duplicity ofthe
blades of the Agaricus of Linnaus, which, in the manner of pods or filique, contain a pro-
digious quantity of fmall oval bodies, which I take tobe the feeds. If thefe authorities are
not fufficient to convince certain fkepticks, I exhort them to make the fame obfervations them-
feives, and 1 have no doubt but that they will very foon be convinced of their truth.

+ The ftrudture of the muthrooms being different from that of the mofles, thefe general ob- .
fervations cannot be applicd to them. When I treat of thofe plants, in znother memoir, I
fhall be partioular in the defcription of their organical parts.

4 M. Necker, botamft to the Ele&tor Palatine, in his Phyfiology of Organized bodies,

§ Thisisthe name which has been given to the frudification of the moffcs.
9 Linnxsand his followershave adopted the opinion of Dillenius.
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lifts, -the cilia are the male organs, and the pollen contain-
ed in the urn is the feed§. Others, again, adopt an opini-
on entirely different, and pretend that the urn is a capfule
which contains the feed, and that the glandular parts fitu-
ated under the foliola, or little leaves, of the ftellated
branches (as in the Polytricum and Mnium) are the anthe-
rez, or organs which contain the prolifick liquor. The
queftions which now divide the naturalifts on this fubje&
are the following :

1ft, Whether the parts of which we are {peaking are
in fac the fexual organs of the mofles.

2dly, To determine the ufe and the nature of each fe-
parately in regard to the fun&ions which are attributed to
them.

Thefe two queftions being folved, there can remain no
doubt as to the mode of regeneration of thefe plants, and
every contrary {yftem muft fall to the ground. Of this
I have become fully convinced by means of fome very fim-
ple and very eafy obfervations, which may be made by
others, with the greateft facility.

I thall not here attempt to refute the feveral opinions
which I have thus flightly mentioned. Men of informati-
on, and thofe devoid of prejudice, will eafily determine
how far thefe opinions are worthy of confidence, particu-
larly after they fhall have read the following detail of my
obfervations on the fubjet.

Or

§ Hill and Meefe. ‘Their fyftem, the moft ingenious of all, isextremely plaufible, but it
cannot be admitted, 1ft. becaufe the Pollen, which they confider as feeds, has all the charac-
terifticks of a fecundating pollen, fuch as its convulfive and impetuous emiffion, its inflamma-
‘bility, and its great difficulty of incorporating with water. 2d. Becaufe the Cilia not being
uniform or conftant in all the mofles, and being fometimes found of two different fpecicsin
the fame individual, cannot be direét organs of generation, but only (as I fhall prefently de-
:;lonﬁra.te) accefory and fecondary organs, intended to protect and facilitate the 1t of fecun-

ation.

The other fyftems are ftill lefs admiffible, becaufe they cannot be applied to all the fpecies
of mofles, and are liable to exceptions which are fufficient to demonftrate their fallacy.
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The frutification of thele vegetables, commonly known
By the name ot Anthera, or Urn, is uniform and conftant
in all the family. It has the fhape of a little club, more
or lefs clongated (See Fig. 3. 7. 14 ).

It is compoled
[ of a fingle piece in the form of a tube,
The Pericheti- | in the Bryum, the Mnium, and Polytri-
um.. 4 cumn (Fig. 1. 8A. Fig. 15. C.): of
| feveral pieces, or foliola, more or lefs
y imbricated, as in the Hypnum and the
L Fontinalis (Fig. 3. 7. 16. C.).
(It is feflile in the Phafcum and the Fonti-
| nalis (Fig. 3. 14.): flanding upon a fila-
An Anthera,d ment of diiferent lengths in the Bryum,
or Urn. | the ffypnum, the Polytricum, the Splach-
L num and the Muium (Fig. 7. 13.).
The urn before its maturity is compofed
[ more or lefs fubulated in almoft every
| one (Fig 9. 13.); and in the form ofa
Of an Operculum, 4 chapiterof acolumn in the Polytricum,
or Opercull: | and fome fpecies of the Bryum (Fig.
Li2.13)
[It is {mooth and more or lefs tranf-
parent in the greater part (Fig. 4. §.
Of a Calyptra, or | 7.): hairy and coloured in the Poly-
Cawl, q tricum, and in the Mnium Polytri-
choides (Fig. 6. 8.). There is none
in the Sphagnum, and it is very ca-
L ducous in the Phafcum.

When thefe parts are ripe, the opercule and calyptra
fall off ; then the urn appears mutilated at its extremity,
and the orifice, or opening, is cither naked or covered with
cilia. Such
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Such is the detail of that part of the mofles which we
call the fru&ification, and which Dillenius and Linnzus be-
lieved to be the male organs. I fhall here annex a table,
in order to enable the reader, by a comparative view of the
whole fubje&, to form a more precife judgment of my ob-
fervatioas®.

Being led by a natural inclination to the ftudy of this
family of vegetables, which, I am afraid, has not been fuf-
ficiently attended to, I have devoted my whole attention to
it. I have obferved them in their different ftates and peri-
ods of vegetation, as well in the places of their fpontane-
ous growth, as at my own home, that I might the better
difcover the moment when the pollen was burfting from
the urn. The following is the refult of my obfervations.

I found that what the naturalifts have confidered as a
thread, or filament, fupporting the urn, is, in fa&, a real
tube, continued to the urn, which is a part, and the
end, of it. I denominated the whole a corolla. This tube
being carefully opened with a very fharp penknife, difco-
vers a white tranfparent filament, extending itfelf to the
urn (Fig. 15. A.). The urn being opened, in like man-
ner, when fully ripe, is found to contain the fragments
of the dilacerated capfule (Fig. 15. E.). Thefe fragments
are of the fame colour and nature as the filament con-
tained in the tube.

After having difcovered thefe vefliges of an unknown
organization, 1 was defirous of obferving the fame in the
urn before the emiffion of the pollen. I made choice of the
Polytricum commune of Linnzus, as being larger and
more proper for my obfervations. I took off the opercule,
without injuring the other parts, and, for this purpofe,

I always

* I have made no particular mention of Hedwig’s fyftem, which feems to have been adopted
by feveral nzaturalifts. It is not, however, more admiffible than the reft : it is Liable to an
infinity of exceptions, which are a fufficient reafon for reje@ing it. At a future period, [
fhall demonftrate the fallacy cf this new opinion, which miftakes for male organs the glandy.
ar ‘bodies, which are fituated at the extremities of the ftellated branches.
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I always preferred a bloflom almoft ripe. Ithen opened
the urn on the fide; I carefully took out the pollen, and
by this method, Idifcovered an oval body, of an herba-
ceous colour, fituated in the centre. This kind of capfu-
la, asIcallit, is firongly fixed to the bottom of the urn,
and although I did not obferve it fticking to the internal
filament, I am much inclined to think it is the terminati-
on of it. At another time, I cut off horizontally, a part
of a ripe bloflom, and expofing it to a magnifying glafs,
I difcovered 1. the epidermis of the corolla (Fig. 18. A.),
ad. the pollen furrounding the capfule (Fig. 18. B.), 3d.
fmall globules fitting between the fibres of a kind of net,
which appeared to me to be the feeds (Fig. 18. C.). Thefe
obfervations, I have fucceflively repeated on all the mofles
to be found in the neighbourhood of Paris, and Lifle in
Flanders, and I obferved, with fatisfaction, that every one,
without an exception, was organized in the fame manner.

Having arrived at this important difcovery, I determin=
ed to proceed farther. I examined and tried the yellow
duft which furrounds the capfule, and I became convinced,
from its inflammability, and from the difficulty with which
it mixed with water, that it was of the fame nature with
the pollen of other vegetables. It now remained to prove
that the fmall oval body furrounded by the pollen is a‘true
capfule, including the feeds. The obfervation which I
had formerly made with the microfcope proved it, indeed,
but not in a manner fufficiently fatisfattory, as there did
not appeat to be any dire& communication between the
pollen and the feeds, which are contaired in the capfula.
I had recourfe, again, to obfervation, and I fortunately
caught nature, as it were, in the fa&, and difcovered the
ufe and operation of each of the parts of which the urn
of the mofles is compofed. AsI was, one day, examin-
ing, with attention, the Hypnum velutinum, of Linnzus,
VOL. IIL Dd I endeavoured
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I endeavoured gently to take off the opercule with my fin-
gers, which was very eafily done, as the bloflom was ful-
ly ripe. The opercule having fallen off, the cilia which
detained it being thus free, and loofened from their former
flate of tenfion, I was a witnefs to their curious manner of
operating : they were in an almoft continual convulfive
agitation, and contraltion, approaching to, and alternate-
ly receding from, the internal cilia, which feemed to me
to open a little towards their extremity, at the fame.time
that the cthers contrated themfelves by a contrary moti-
on. I diflinctly obferved the pollen thrown out through
the {pace that opened between the internal cilia, near
their bafis, as faft as the external cilia fell back. Hence,
it occurred to me that the pofition and motion of thefe va-
rious organs are intended to reftrain the impetuofity of
the pollen: and if we confider how the pollen and feeds
are difpofed, it will be ealy to conceive that the former
cannot come out without meeting the latter. Thus, na-
ture, ever confiftent in her produ&ions, has formed thefe
cilia to moderate the convulfive emiflion of the pollen, and
to bring it into conta& with the feeds before it efcapes.

There is nothing more admirable than the operations of
nature in thefe little plants. I have made the fame expe-
riment on an infinite variety of mofles, and it has always
fucceeded when the bloflom had attained its full maturity.
I bave repeated it in the prefence of feveral perfons, as we!l
as in private for my own amufement, and every time, I had
additional reafon to admire the wife difpofitions of the
Great Lerd of the Univerfe, who, by conftant and by uni-
form rules, preferves and multiplies all the individuals of
his Creation,

O JEHOVA,
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O JEHOVA,

Quam ampla funt Tua Opera!

Quam fapienter Ea fecifti !

Quam plena eft Terra poffeffone Tua !

David Pfal. CIII. 24.
From the preceding obfervations, it follows

ift. That thefe plants are endued by nature with the
fame organs of fru@ification as all others, to wit, a_flower
(Fig. 3.7. 14.).

2dly. That this flower has two effential parts, whichfcem
to be the organs of generation, viz. a fecundating pollen,
and a capfulc containing the feeds (Fig. 15. 16. 18.):

3dly. That befides the pollen and the feeds, there are
other acceflary parts, relative and proportioned to the con-
firuéion of that Hower, and deftined (Fig. 7. 14. 17.):

ift. To protect the fexual parts when young, the cawl
(fig. 4. 8.), the opercule (fig. 9. 14.), the cilia (fig. 17.):

2dly. To prevent the too rapid emiffion of the pollen,
that thus the bufinefs of generation may be the better ac-
complifhed, the internal cilia (fig. 17. A).

3dly. Todiminifh the effeét of the impetuofity of the
fame pollen, by checking its motion, and by detaining it
for a moment at the orifice, when the fecundation is per-
formed. This is done by the external cilia, by means of
their irritability and ofcillatory motion (fig. 17. B.).

4thly. It appears that theurnisa bi-fexual flower, con=
taining a capiule more or lefs pedunculated, according to
the length of the tube.

sthly. That the fmalleft mofles, as well as all other vege-
tables, are reproduced by their own particular organs; that
they obferve the general law of all organized bodies, and
that they furnith an additional proof of the great axiomy
SN VIVUM EX 0VO.

Dda 1 have
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I have fomething more to add concerning that part
which | have denominated the Star, and which fome na-
turalift have fuppofed to be the female, whilft others have
imagined it to be the male, part.

The {mall glandular parts included under the foliola of
the branches, certainly poflefs the faculty of reproduéti-
on; and I have very frequently obtained a few individu-
als from them. Still, I cannot admit that they are the
only feed of the moffes, and much lefs that they are an-
thera containing the prolifick liquor.

We are, indeed, acquainted with fome plants which, be-
fides their hermaphrodite flowers, have on the fame or
another ftalk, femi-fexual flowers, either male or female:
why, therefore, may not the fame thing take place in the
mofles ?—why may not the Polytrichum, the Mnium,
and the Splachnum be polygamous plants, like the Parieta-
rig, Acer, and feveral of the Mimo/e, or like the Dig/pyros,
the Ginfeng, &c?

We alfo know fome plants, as the Lilium bulbiferum,
the leaves of which are furnifhed with fmall bulbous
glands, which being put into the ground fhoot up into
individuals of their fpecies, without altering in the leaft,
the fru@ification of the flowers of the fame plant, Why,
then, may not the maffes have the fame faculty of repro~
ducing themf{elves?

Whether we confider the ftar of the moffes as a true
flower, or as containing bulbs, like thofe of the Lilium
bulbiferum, which is more probable and natural, it can-
not affe@ the fa which I have-eftablithed refpeing the
reunion of both fexes in theurn. Why fhould we look
upon that part as being either the male or female organ,
fince the greater number of mofles have no ftarred branch?
how then, could thofe {yftematifts conceive or explain the
re-produstion in the Phafcum (Fig. 14.), which confifts

only
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only of fome roots,and of a few fmall leaves, in the center of
which is the urn, which is not tubulated? all the mofles,
on the contrary, bear an urn, or flower, in which any
one may obferve a pollen, or fecundating powder, and a
capfula, containing {mall round bodres, which much refem-
ble feeds : thence follows their analogy to other vegeta-
bles, with refpect to their fruification.

The emiffion of the pollen, and the irritability of the ci=
lia, may be exatly compared to thofe convulfive motions
which are common to all organized bodies, when they
arrive at the moment of their re-production, Is it poflible,
then, after what I have demontftrated, to follow other opi-
nions, which cannot apply aliketo every individual? From
thence, I am authorifed to conclude, that the opinion
which refults from my obfervations is preferable to all
the former fyftems, not excepting that of Mr. Hedwig,
which is two inconfiftent to be admitted.

De BEAUVOIS,

Member of the Society of Sciences and Arts
of St. Domingo, and Correfpondent Mem-~
ber of the Academy of Sciences of Paris.

Ne XXVI,
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